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Abstract—Problem solving is a basic activity for human
beings and becomes one of the goals in learning mathematics.
The goal can not be fulfilled if the classroom learning does not
pay attention to the problem solving ability. Guided discovery
learning and cooperative learning STAD-type can be used to
meet the goal through the learning process. The purpose of this
study was to find out: First, the differences in mathematical
problem solving ability of students who are given guided
discovery learning and cooperative learning STAD-type, and the
second is interactions between learning models (guided discovery
learning and cooperative learning STAD-type) with students
gender on mathematical problem solving ability. The population
in this study was all eighth grade students of SMP Negeri 13
Medan academic year 2018/2019. The sample was taken
randomly in two selected classes which were class VIII-1 as
experimental class-1 and class VIII-2 as experimental class-2,
each amounting to 32 students. The research instrument used
was a test of problem solving ability. Data was analyzed with twoway Anova. The results of this study show that (1) There is
difference in mathematical problem solving ability between
students who are given with guided discovery learning and those
who are given with cooperative learning STAD-type, (2) There is
interaction between learning models (guided discovery learning
and cooperative learning STAD-type) with students gender on
students mathematical problem solving ability.
Keywords—mathematical problem solving ability; guided
discovery learning; cooperative learning STAD-type

I. INTRODUCTION
Nowadays, science is developing very rapidly and
increasingly touching aspects of human life. Mastery of
science and technology depends on education and teaching in
schools that will produce human resources who can master the
science and technology. Mathematics, as the Queen of
Sciences, is one of the subjects that can make this happen.

Mathematics is aware of its important role. The importance
of mathematics, based on the ability of mathematical students
is the foundation which is an absolute requirement that must
be mastered to be able to train students to think clearly,
logically, systematically, and have personality and skills to
solve problems in everyday life. Mathematics needs to be
taught to students because (1) it is always used in all aspects
of life; (2) all fields of study require appropriate mathematical
skills; (3) is a means of communication that is strong, concise,
and clear; (4) can be used to present information in various
ways; (5) improve the ability of logical thinking, accuracy,
and spatial awareness; and (6) giving satisfaction to efforts to
solve problems [1].
It is known from the results of the evaluation of the Trends
in Mathematics and Science Study (TIMSS) in the 2015
TIMSS survey, the average score of Indonesian students'
mathematics achievement was still significantly below the
TIMSS average of 500. Indonesia was ranked 45th out of 50
evaluated countries with a score of 397 [2]. This condition is
also similar to the results of the 2015 PISA survey. The results
showed that the performance of Indonesian students in the
field of mathematics was still relatively low. The average
score of achievement of Indonesian students for mathematics
is ranked 63 out of 69 evaluated countries. The average OECD
country score was 490, while the Indonesian score was 386
[3]. This shows that Indonesian mathematics achievement is
still relatively low. Looking at the situation, the average score
of achievement of Indonesian students in the field of
mathematics is indeed worrying.
From the unsatisfactory facts above, one of the
contributing factors is students' problem solving ability that
are classified as low. Problem solving is the main focus of the
mathematics curriculum that shows that one of the abilities
that students must possess in mathematics learning is problem
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solving ability [4]. In implementing mathematics learning in
schools, teachers must pay attention to five mathematical
abilities, there are: connections, reasoning, communication,
problem solving, and representations [5].
Problem solving ability becomes one of the goals in
learning mathematics in schools because it trains the way of
thinking and reasoning in drawing conclusions, developing
problem solving skills, and developing the ability to convey
information or communicate ideas through oral, written,
pictures, graphics, maps, diagrams, and so on [6]. Then
according to [7], problem solving is one of the most important
forms of learning in mathematics. Through problem solving
students can practice and integrate concepts, theorems and
skills that have been learned. Furthermore, he also said that
teaching students to solve problems allows students to be more
analytical in making decisions in life.
There are several factors that are the causes of students'
low mathematical problem solving ability. One of the things
that can be seen from mathematics learning in schools is the
learning models that relies more on lectures. It makes
mathematics teaching is unattractive, students tend to be
passive, there is no students want to ask questions, and
students are unable to solve the practice questions given by the
teacher and students are not interested in learning mathematics
which ultimately results in students' performances of
mathematics becomes relatively low. According to [8], the
decline in mathematical understanding of students in the class
is partly because (a) in teaching the teacher often exemplifies
students how to solve problems, (b) students learn by listening
and imitating the teacher to do mathematics, then the teacher
solves it himself and (c) when teaching mathematics, the
teacher immediately explains the topic to be studied, followed
by giving examples, and for training. Students are not much
involved in constructing their knowledge, only accepting the
information conveyed from the teacher. Students are not able
to answer questions that are different from the example given
by the teacher. This is because students only hear the teacher's
explanation, imitate, and do the exercises following the pattern
given by the teacher, not because students understand the
concept.
The learning model that can be used to improve students'
mathematical problem solving skills is a guided discovery
learning model and cooperative learning STAD-type. Some
previous researches have shown the positive impact of
implementing guided discovery learning and cooperative
learning STAD-type in problem solving. The research on
guided discovery as in [9] showed that guided discovery
models were effectively used to improve students'
mathematical problem solving ability. The result of the
research in [10] showed that the STAD cooperative learning
model was useful in increasing students' achievement in
mathematics and problem solving ability.
II. THEORETICAL FRAMEWORK
A. Guided Discovery (GD)
Discovery learning is a learning model developed based on
constructivism. That discovery is not a learning model that is
carried out to find something truly new, but in this model

students are expected to find their knowledge actively such as
by doing guesses, estimates, and experiments so students can
find concepts, formulas, etc. that will be used in learning.
Some opinions about discovery learning, namely as in [11]
stated a discovery model is a learning model that is arranged
in such a way that the children acquire knowledge that they
did not know beforehand through notification, either partially
or completely. Meanwhile, Bruner in [12] stated that
discovery learning occurs when individuals have to use the
process of thought to find out the meaningfulness of
something themselves.
In applying the discovery learning model, the teacher must
be able to guide and direct student learning activities in
accordance with the objectives. This condition is what is
called guided discovery. The guided discovery model
indicates that the teacher guides students and students are
encouraged to think for themselves so they can find general
principles based on the directions or questions given by the
teacher. The advantages of discovery learning as stated in [13]
shows that: First, knowledge is long-lasting or longremembered or easier to remember when compared to
knowledge learned in other ways; second, the learning
outcomes of the discovery have better transfer effects than
other learning outcomes; third, thoroughly learning discovery
enhances student reasoning and the ability to think freely.
From the description above, it was concluded that guided
discovery learning would activate students in learning and
equip students with longer-lived knowledge because faced
with meaningful learning, then would be able to apply the new
knowledge to problem solving.
The characteristics of guided discovery can be more
clearly seen from the six principles as follows: a) children
learn by being actively engaged in and reflecting on an
experience, b) children learn by building on what they already
know, c) children develop higher order thinking through
guidance at critical points in the learning process, d) children
have different ways and modes of learning, e) children learn
through social interaction with others, f) children learn
through instruction and experience in accord with their
cognitive development [14].
Guided discovery learning steps used in this study are: (1)
giving of problem and stimulus, (2) problem statement, (3)
data collecting, (4) data processing, (5) verification, and (6)
generalization [15].
B. Cooperative Learning STAD-type (STAD)
Cooperative learning is learning that emphasizes and
encourages cooperation between students in learning
something. According to [16], Student Teams Achievement
Division (STAD) is one type of cooperative learning
developed by Slavin and is one type of cooperative that
emphasizes the existence of activities and interactions between
students to motivate each other and help each other in
mastering subject matter in order to achieve maximum
achievement.
STAD has five important elements that must be set, there
are: (1) positive interdependence, the success of a group
depends on the efforts of each member; (2) individual
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responsibility, the key to the success of group work methods is
the preparation of teachers in the preparation of students’
duties; (3) face to face, this interaction activity will provide
learners to form synergies that benefit all members. The
results of the thoughts of some heads will be richer than the
thoughts of one head; (4) communication between members,
the success of a group also depends on the willingness of its
members to listen to each other and their abilities to express
their opinions; (5) evaluation of group processes, teachers
need to schedule specific times for groups to evaluate the
group work process and the results of their collaboration so
that they can work together more effectively.
The steps of cooperative learning STAD-type are: (1)
delivering goals and motivating students, (2) presenting/
delivering information, (3) organizing students in study
groups, (4) guiding groups working and learning, (5)
evaluating, (6) giving awards [17].
C. Mathematical Problem Solving Ability (MPSA)
In learning mathematics, a problem is a question / task that
students cannot directly solve. A task is said to be problem if
the solving demands that the solver must connect his/her
earlier knowledge in a new way. If he/she can immediately
recognize the procedure needed for solving the task, it is for
him/her a routine task (or standard task or exercise) [18]. Not
all questions are a problem for a student but can be a problem
for another student. The problem must be "challenge" and an
unknown routine procedure.
In mathematics learning, the problem means that the
situation must be solved by requiring deep thinking,
reasoning, and linking the knowledge that has been gained to
the problem. Problem solving is the means by which an
individual uses previously acquired knowledge, skills, and
understanding to satisfy the demands of an unfamiliar
situation [19]. Similar opinion was also expressed as in [20]
that mathematical problem solving ability are the ability to
overcome
mathematical
difficulties
by
combining
mathematical concepts and rules that have been obtained
previously to achieve the desired goals.
Problem solving is an important part of mathematics,
because in the process of learning, students are possible to use
the knowledge of skills that they already have to apply in
problem solving. Teaching students to solve problems allows
students to be more analytical in making decisions in real life.
Some indicators of mathematical problem solving ability
by Polya are as follows: (1) understanding the problem, (2)
devising a plan, (3) carrying out the plan, (4) looking back
[21]. In this research, the indicator that used to examine
problem solving ability are: (1) understanding problem; (2)
planning a solution; (3) getting an answer as in [22].
III. RESEARCH QUESTION
The following research questions were formulated to guide
this study:
1. Is there any difference in mathematical problem solving
ability between students who taught with guided discovery
learning and cooperative learning STAD-type?

2. Is there any interaction between learning models with
gender on students' mathematical problem solving ability?
IV. RESEARCH METHOD
A. Research Design
This study was designed as follows:
TABLE I. RESEARH DESIGN
Class
Experimental-1
Experimental-2

Treatment
X1
X2

Post-test
O
O

The posttest (MPSA test (O)) was administered to examine
the treatment effect after experimental class-1 received GD
learning (X1) and experimental class-2 received STAD
learning (X2).
B. Participants
This study was carried out at SMP Negeri 13 Medan. The
population in this study were all VIII grade students of SMP
Negeri 13 Medan and two classes were randomly selected and
randomly assigned as experimental class-1(32 students in
VIII-1 class) and experimental class-2 (32 students in VIII-2
class). The experimental-1 class in this study will be giving a
guided discovery learning model, and the experimental-2 class
will be giving a cooperative learning STAD-type. The
participants were not further randomly assigned to treatment
conditions as this, according to the authority of the school,
could disrupt normal classes. Nonetheless, the sample was
assumed to bear similar characteristics in academic ability,
regional or ethnic groups.
V. DATA ANALYSIS, RESULT, AND DISCUSSION
The main purpose of this study is to determine the
differences in MPSA of students who get GD learning and
students who get STAD learning. Furthermore, it will be seen
whether there is an interaction between learning model and
gender on students' MPSA.
A. Data Description
The description of the post test of students' MPSA is
shown in Table II.
TABLE II. DESCRIPTION OF POSTTEST MPSA
Class
Experimental-1
Experimental-2

Maximum
Score

N

Xmin

Xmax

100

32
32

55
50

97.5
95

SD
77.50
70.70

12.68
14.31

From Table II, it can be seen that the average score of the
students’ post-test MPSA of the experimental class-1 and the
experimental class-2 is different. The average of post-test for
the experimental class-1 is 77.50 while the average value of
the post-test for the experimental class-2 is 70.70. For more
details, presented a diagram of the average value of post-test
MPSA of each experimental class can be seen in Fig 1.
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STAD learning, (2) There is interaction between learning
models with gender on students' MPSA.
Hypotheses testing was done using two-way Anova.
Previous prerequisite tests have been carried out, as follows
homogeneity test and normality test and both experimental
classes have met the requirements of normal distribution and
both classes have the same variance. The result of Anova two
ways is described in Table IV.
TABLE IV. CALCULATION RESULTS OF TWO-WAY ANOVA OF STUDENT
MPSA POST-TEST

Fig. 1. Post-test Average Score of Students' MPSA

Based on Table II and Fig.1, it can be seen that average
score of MPSA post-test of the experimental class-1 that given
GD learning is higher than the average experimental class-2
MPSA that given STAD learning.
The data description of students' MPSA post-test grouped
by gender can be seen in Table III.

Source
Learning (A)
Gender (B)
Learning*
Gender (AB)
Error
Total

Sum
Squares

Df

Mean
Square

F

739.160
1771.906

1
1

739.160
1771.906

5.297
12.698

Ftable
( = 0.05)
5.286
5.286

1195.729
8372.794
12079.589

1
60
63

1195.729
139.546

8.569

5.286

TABLE III. DESCRIPTION OF POST-TEST MATHEMATICAL PROBLEM SOLVING
ABILITY BASED ON GENDER
Gender

Statistic

N
Male
Mean
SD
N
Female
Mean
SD
Marginal Average

Class
Experimental-1

Experimental-2

15
76.50
11.91
17
78.38
13.63
77.500

15
60.50
10.69
17
79.71
10.64
70.703

Marginal
Average
68.50

79.04
74.102

Based on Table III, it can be seen that in the experimental
class-1, the average post-test scores of MPSA for 15 male
students were 76.50 and for 17 female students were 78.38.
While in the experimental class-2, the average score of MPSA
post-test for 15 male students was 60.50 and 17 for female
students were 79.71. To be clearer, it is presented a diagram of
MPSA post-test for the two experimental classes in Fig. 2.

Based on Table IV, learning models factor (A) obtained
the value of F(A) is 5.297. Because F(A) is greater than the
Ftable which is 5.297 > 5.286 then H0 is rejected. It shows that
there is a significant difference between MPSA of students
who get GD learning and students who get STAD learning.
Based on Table IV, for the calculation of interaction
between learning and gender models it was found that the
value of F(AB) was 8.569. Because F(AB) is greater than the
Ftable value which is 8.569 > 5.286, then H0 is rejected. This
means that there is an interaction between the learning models
with gender on students’ MPSA. Graphically, the interaction
between the learning models and gender can be seen in Fig. 3.

Fig. 3. Graph of Interactions between Learning Models and Gender on MPSA

Fig. 2. Post-test Average Score of Students' MPSA by Gender

Based on Table III and Fig. 2, it can be seen that in the
experimental class-1 and experimental class-2, the average
score of MPSA of male students was lower than female.
B. Data Analysis
Data analysis of post-test students' MPSA is intended to
test hypotheses, as follows: (1) There is difference in MPSA
of students who get GD learning model and students who get

It can be seen in Fig. 3 that the line of the GD learning
model is not parallel and intersects with the line of STAD
learning, which means that there is a suspected interaction
effect. Thus it can be concluded that there is an interaction
effect between the learning models (GD and STAD) and on
students' MPSA.
From the two-way Anova test result, it was found that
there were significant differences between the learning models
and interactions between the learning model and gender, then
further tests were carried out. Further tests were carried out
using the Scheffe method, namely comparison between lines,
between columns, and between cells. Average of MPSA of
each cell data can be seen in Table V and the summary of
Scheffe’ test result can be seen in Table VI.
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TABLE V. AVERAGE OF EACH CELL POST-TEST DATA STUDENTS’ MPSA
Learning Model
76.500

12 =

21 = 78.328

22 =

60.500
79.706

Marginal
Average
1 = 68.500
2 = 79.044

= 77.500

2=

70.703

= 74.102

Gender

GD

Male
Female
Marginal
Average

11 =

1

STAD

TABLE VI. SUMMARY OF FURTHER TESTS WITH SCHEFFE’ METHOD TABLE
STYLES
H0
1 = 2
1 = 2 (b)
11 = 12
21 = 22
11 = 21
12 = 22
(a)

H1

F

1 ≠ 2
1 ≠ 2
11 ≠ 12
21 ≠ 22
11 ≠ 21
12 ≠ 22

12.698
5.297
13.756
0.107
0.202
21.064

Ftable
( = 0.05)
5.286
5.286
10.027
10.027
10.027
10.027

Decision
H0 is rejected
H0 is rejected
H0 is rejected
H0 is accepted
H0 is accepted
H0 is rejected
b.

a.
comparison for line
comparison for column

Based on Table VI, the following information is obtained:
 1 = 2 (a), based on Table VI, it can be seen that F > Ftable
so that H0 is rejected. Then it can be concluded that there is
a significant difference between the MPSA of male
students and female students. Based on Table V, the
marginal mean for male students is 68.500 while for
female students it is 79.044 so it can be concluded that the
MPSA’s male students is lower than female students.
 1 = 2 (b), based on Table VI, it can be seen that F > Ftable
so that H0 is rejected. Then it can be concluded that there is
a significant difference between MPSA of students who
get GD learning and students who get STAD learning.
Based on Table V, the marginal mean for GD learning is
77.500 while for STAD learning is 70.703 so it can be
concluded that the GD learning model provides better
MPSA than the STAD learning.
 11 = 12, based on Table VI, it can be seen that F > Ftable
so that H0 is rejected. Then it can be concluded that there is
a significant difference between MPSA of students who
get GD learning and STAD learning, for male students.
Based on Table V, the mean for male students who
acquired guided discovery learning was 76.500 while for
STAD learning was 60.500 so it can be concluded that for
male students, GD learning models provide higher MPSA
than STAD learning.

 12 = 22, based on Table VI, it can be seen that F > Ftable
so that H0 is rejected. Then it can be concluded that there is
a significant difference between the MPSA of male and
female students who obtain STAD learning. Based on
Table V, in STAD learning mean score of MPSA for male
students is 60.500 while for female students is 79.706 so it
can be concluded that in STAD learning the MPSA of
male students is lower than female students.
C. Discussion
The results of the study showed that the mathematical
problem solving ability of students who obtained guided
discovery learning was higher than students who obtained
cooperative learning STAD-type. This is possible because
guided discovery learning has several advantages over STADtype cooperative learning.
Based on the steps for each learning models, for guided
discovery learning, it begins with the provision of a
stimulus/problem. Students will be interested in taking lessons
because the problems given are close to their daily lives, then
followed by teacher’s guidance so students can identify
problems, collect information, and process data. After students
find a solution to the problem, then verification is carried out
with a class presentation that will be compared with the results
of other groups and finally students together with teacher will
concluded the results to get a generalization of problem
solving. And all the steps are also carried out by students in
the teamwork, so that each student will exchange information
and knowledge that they have to get a solution to the problem.
STAD learning begins with the provision of information from
the teacher about the material to be studied, followed by group
formation, guiding groups in working on tasks, evaluating and
giving awards. In this learning students are only active in
working on assignments in groups to be able to solve
questions or problems related to the learning given. Even
though this is easier for students to accept because of the
teacher's guidance from the beginning of learning, students are
also easier to forget about the concept of material being
learned. This is because students are not actively involved in
finding concepts, which is different from guided discovery
learning which is meaningful learning where knowledge will
be embedded for a longer period of time.

 21 = 22, based on Table VI, it can be seen that F < Ftable
so that H0 is accepted. Then it can be concluded that there
is no significant difference between MPSA of students
who have GD learning and STAD learning, for female
students. It can be concluded for female students, MPSA
with guided discovery learning is as good as STAD
learning.

With regard to learning theory, guided discovery learning
embraced to constructivism theory in which students construct
their own knowledge from new information by combining preexisting knowledge. In guided discovery learning, students are
given the responsibility to solve difficult tasks or problems but
still within the reach of students that is in accordance with
Vygostky's theory and there are also social interactions with
friends and also help or guidance from the teacher to complete
the tasks. The teacher will act as a facilitator to provide
assistance/ guidance to students instead of telling, this will
improve students' ability to solve problems.

 11 = 21, based on Table VI, it can be seen that F < Ftable
so that H0 is accepted. Then it can be concluded that there
is no significant difference between MPSA of male and
female students who have GD learning. So that it can be
said that in GD learning the MPSA of male students is as
good as female students.

Similar research as in [23] showed that the improvement of
mathematical problem solving ability of experimental class
students taught by guided discovery was better than the
control class taught with conventional learning and there was a
significant difference between the ability of the two learning
models. The research as in [24] about increasing students'
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mathematical understanding and disposition through guided
discovery learning models showed that there was an
increasing in mathematical ability among students taught
using guided discovery learning higher than students taught by
direct learning.
Cooperative learning STAD-type is a learning that
involves students working collaboratively to achieve goals.
Students work together in study groups and each is responsible
for the learning activities of members of the groups so that all
group members can master the subject matter well. This
learning arises from the concept that students will find it easier
to find answers and understand difficult material if they
discuss it with each other. Chapin, O’Connor, and Anderson in
[25] stated that there are five learning practices that are
associated with improving the quality of discussions in the
classroom, as follows: (1) talking to involve students in
discussions; (2) asking; (3) using student thinking to
encourage discussion; (4) preparing a supportive learning
environment; and (5) arranging discussions. By working in
groups, makes students think critically and creatively also
share information to solve problems. This is in line with the
opinion. Similar study as in [26] showed that the mathematical
problem solving ability of students taught in the cooperative
learning STAD-type are higher than traditional learning.
From the result of analysis data, there is an interaction
between the learning model and the gender of students
towards students' mathematical problem solving ability. The
presence of the interaction between gender and students
'learning model on the ability of students' mathematical
problem solving means that learning models together with
gender make a differences in mathematical problem solving
ability of students significantly from both the experimental
class. With the influence of interaction, it cannot be concluded
directly that one of the learning models is better than the other.
For that we need further test of data on students' mathematical
problem solving ability.
From the results of further tests it was found that there
were significant differences between the mean score of
mathematical problem solving ability of the male students of
the two learning. This is due to the different learning stages of
the two learning models. In guided discovery learning model,
students will be interested in the discovery process so that
their understanding will last longer, whereas in cooperative
learning students rely more on teachers to obtain information
so that in solving problems, students will lose their activity.
Then it was found that there was no significant difference
between the ability to solve female students between the two
learning. This is possible because female students pay better
attention to the process of finding and learning cooperatively.
Furthermore, it was found that there was no difference in the
mean of male and female students in guided discovery
learning, whereas in STAD learning, it was found that there
were differences in the mean of male and female students.
This can be caused because female students are more diligent
than men. According to Mitsos and Browne in [27], there is
evidence that explains that women's achievement levels are
better than men. Women have better motivation than men.
This certainly will support his learning achievements at
school. High ability for male in terms of mathematics, but

women are superior in their effective aspects (diligent,
thorough, and careful).
VI. CONCLUSION
Based on the results of the analysis, learning mathematics
both with guided discovery learning and cooperative learning
STAD-type can be summarized as follows:
1. There is a difference of mathematical problem solving
ability between students who taught with guided discovery
learning and cooperative learning STAD-type.
2. There is an interaction between learning models and
gender on students' mathematical problem solving ability.
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